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Incarvillea delavayi (Bignoniaceae) 


2000 1 . 1 pes 
LEI Ming’ , LI Shu-Yun , ZHANG Shi-Bao , HU Hong 
(1 Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China; 
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China) 


Abstrad:: To investigate the effects of nitrogen fertilization on the photosynthetic capacity and growth of three-year old pot- 
ted-plants of 7. delavayi, an alpine herb, the effects of nitrogen supply on the foliage traits, gas exchange response curves, 
leaf nitrogen partitioning, chlorophyll fluorescence parameters and growth parameters were examined . The results showed 
that when the nitrogen supply was О @kg, severe photoinhibition occurred though the leaf nitrogen allocation to light har- 
vesting system complex decreased in /. delavayi .In addition, the leaf nitrogen content allocated to the photosynthetic com- 
ponents was smallest among all treatments, which resulted in the worst photosynthetic capacity and slowest relative growth 
rate of whote plant (RGR) . With nitrogen supply increased, the leaf nitrogen content (N), chlorophyll content ( Chl), 
leaf nitrogen content allocated to the photosynthetic components (Nr[] Ns and Ni) and light utility efficiency increased cor- 
respondingly, and it contributed to photosynthetic capacity enhancing . Because the leaf nitrogen content allocated to bioen- 
ergetics was more than to Rubisco, after offering nitrogen fertilizer, JV. increased, which helped 7. delavayi adapt to 


the alpine environment, such as lower temperature and higher irradiance . With nitrogen supply increasing, the speed of 


growth of 7. delavayi was accelerated, which was benefit to the reproduction and next- year growth . When nitrogen supply was 
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more than 0.2 Фҝо, N, Chl and the thickness of mesophyll tissue, photosynthetic rate and RGR did not increase statistically . 


In a word, the optimum amount of nitrogen needed by the 7. delavayi was about 220 - 230 mg soil . 


K ey words: Incarvillea delavayi; Nitrogen; Photosynthesis ; Chlorophyll fluorescence; Growth 
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Table 1 











Leaf nitrogen (N), leaf chlorophyll content (Chl) and leaf area per mass (SLA) 


of 7. delavayi grown under different nitrogen levels 


N (gm?) Chl (g m^?) 
1.771 0.17a 0.050 0.007a 
2.06 x 0.20а 0.107 x 0.018b 
2.82+ 0.22b 0.116 + 0.005b 
3.01 0.04b 0.110+0.011b 
<0.01 <0.05 





(SLA) 


17.46+0.40a 
12.92+ 0.74b 
12.25+ 0.71b 
12.27+ 0.56b 
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The data were the means+ SE of 3 separate measurements .In the same row, different letters indicated significant differences under different nitrogen levels; 


The same below 
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Table 2 Photosynthetic parameters of 7. delavayi grown under different nitrogen levels 
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N treatments Ama (Hmol m” sl) Vena, (H mol m6) “na, (Umo m. s) Jmax: — Vemax 

No 8.2+ 0.9a 20.342.3a 61.0+4.6a 3.03 0.12a 

N, 12.1-0.1b 39.0+45.5b 103.7 + 8.4a 2.73 0.31a 

N, 16.2+0.3c 46.7+ 1.8bc 189.7+ 22.8b 4.04+ 0 .33b 

Му 17.840. 8c 50.340.3c 206.7 X 15.2b 4.112 0.30b 
— x 3/5 сәв "uH p... UNUM. x ee | - c -.- 26800... 
Ama: CO, CO, Vena Jas Jas Vena 




























































































































































































































































































Ama: the maximum net CO, assimilation rate at ambient CO, concentration; Vmax: the maximum rate of carboxylation; J44,: the maximum rate of electron 


transport; Ju: Vemax: the ratio of the maximum rate of electron transport to the maximum rate of carboxylation 
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Table 3 Тһе nitrogen partitioning in the photosynthetic machinery of 7. delavayi grown under different nitrogen levels 






































N Treatments Ng (Como) Ne (gm?) N, (gm?) Му (gm ^?) 
No 0.057+ 0.004a 0.257+ 0.030a 0.010+ 0.001a 0.32+ 0.04a 
МҸ) 0.098+ 0.008a 0.495 0.070b 0.021:= 0.0016 0.61 0.07b 
N5 0.179 0.021b 0.593+ 0.022bc 0.022+0.001b 0.79+ 0.04c 
N3 0.194+0.014b 0.639 0.004c 0.021:= 0.0016 0.85+ 0.02c 
p « 0.001 « 0.001 < 0.001 < 0.001 
Ng: Rubisco , NB: : NL: > Ny: 




















































































































































































































Ng: nitrogen content in bioenergetics; Ng: nitrogen content in Rubisco; N; : nitrogen content in light-harvesting complex; Ny: nitrogen content in photo- 


synthetic machinery 
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Fig .1 Correlation between nitrogen content in photosynthetic machinery 
(Nr) and (a) the maximum net CO, assimilation rate at ambient CO, 
concentration ( Anax), (b) the maximum rate of carboxylation ( Vomax) 


and (c) the maximum rate of electron transport ( Jax) in 7. delavayi 
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Fig . 2 Changes in the maximum photochemical efficiency of PSII 







































































































































































































































































(F@F,,) in I. delavayi under different nitrogen levels . Vertical 
bars represent + SE (n=3) . In the same figure, different letters 
indicated significant differences under different nitrogen 


levels at 0.05 levels; The same below . 
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Fig .3 The change of (a) efficiency of excitation capture by open PSII re- 
action centres ( F/9F, ), (b) quantum yield of PSII photochemistry nu... d 57 - 775 UUUUU 
(PhiPSIL) , (c) coefficient of photochemical quenching (qP) and (d) coef- 000. 00 Fer ОР PhiPSi 0 oo О 
ficient of photochemical non-quenching (qN) in 7. delavayi under different ATP NADHİİHEHELH.HHLEERLELUH 
nitrogen levels İN, (A), N, (9), N, (O), NÑ, (Ф)1. Each 0П0000000,2 0000000 5, 0002 
point is a mean of three measurements, and vertical bars represents: SE nünnnnnNnnnnnnnn 
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